We have shown in a previous paper that the Dirac bispinor can vary like a four-vector and that Quantum Electrodynamics (QED) can be reproduced with this form of behaviour.
INTRODUCTION

Summary of part (1)
We have shown in a previous paper that the Dirac equation may be solved to yield a wave function that is a reflector matrix whose quaternion elements are the Dirac bispinors. (2) In this novel representation of a bispinor, it is easy to show that under spatial rotation, Lorentz transformation, charge conjugation, parity change and time reversal, both the bispinor and the mass term can vary like a four-vector. There is also a conserved charge density current where these variables have the same behaviour, which leads to a photon equation. The photon and Dirac equations hold in the usual four-dimensional flat spacetime which we called L. In part (1) of this paper (3) we showed that the photon and Dirac equations with the same transformational behaviour also hold in a second four-dimensional spacetime we called M with an alternative topology. M has a scalar parameter, R , describing a curve associated with the space, although M itself is flat. We may also include a Lorentz transformation, Z, relative to a fixed frame in L.
We defined a bijection between points in L and points in M which allowed us to determine the behaviour of a particle in M given its behaviour in L or the reverse. Using this, we discovered how to relate the charge density current in M to that in L which meant we could transfer an interaction in L into M or the reverse.
We described the two-body attractive interaction by assuming one body generates a potential field in conformity with the photon equation while the behaviour of the second body is determined by solving the Dirac equation with this potential. We discovered how to model the attractive two-body interaction in M using the photon and Dirac equations. We showed that the solutions of the Dirac equation resembled the orbits of Bohr. (6, 7) We deduced the same two equations as Bohr did to describe such two-body interactions, although we transferred them into the new space M. We called these equations the Bohr equations. We called our model of the two-body interaction in M the Bohr interaction.
We resolved the discrepancy between the integer angular momentum for the two-body interaction predicted by the Bohr equations for M and the half-integer angular momentum found when the Dirac equation is solved in the usual way in L, for example for the one-electron atom. (5) We called this latter structure the Dirac interaction. We showed that the two methods of describing the two-body interaction, the Bohr and Dirac interaction, lead to similar results. Since the energy and angular momentum eigenvalues are the same for both, we concluded that there is nothing preventing a Dirac interaction from becoming a Bohr interaction or vice versa, except possibly the symmetry of the boundary conditions.
Overview of part (2)
The above emergent structure begs the further step of varying R and Z locally. M becomes q M where q varies with the location in L. This means we can generalise further than a single two-body interaction in M.
Each q M can represent a different two-body interaction. We find we can then relate these to the Dirac and photon equation, using the Bohr equations.
We discuss the underlying strategy. The Dirac equation for point q tells us in what direction and at what speed a particle would move if it were at location q. The equation therefore makes a copy of the particle for each location. The equation also tells us the probability of the particle being at q but this is an unconnected function. The photon equation tells us the potential due to a local charge density current, the current being different at each location. Therefore we need a single particle, which we N remain finite.
Results from the previous paper
The versatile Dirac equation for an electron is
The versatile photon equation is
We may simplify this equation to yield
where µ A is a component of the potential and µ J of the Dirac current. The other variables are defined in part (1) and also discussed in more detail by
Bell et al. (2) In part (1) 
where n is an integer. 
QED EQUATIONS FOR A POINT
The photon equation
We may calculate the appropriate wave number, , We may now assemble a wave function, 
in the space , q M whereq A is constant. In the light of our discussion in part
(1) of this paper, we also know that the solution of equation (2. 
Local solution to the equations
We can bypass the photon and Dirac equations and consider the direct solution of equations (2. 
The behaviour of this equation is satisfactory as we demonstrate.
First, we treated e and m as finite and given and match these to their physical value. Here we are considering the isolated system of finite size at point q. We note that , When A is zero we must set ρ to zero.
As A increases from zero so does ρ without limit as
is positive for all positive A. Thus we can always pick a positive value of ρ for any given positive A or vice versa. We consider the negative square root.
Again, when A is zero we must set ρ to zero. As A decreases from zero so we shall call the ensembles of roundels in L. These roundels are a subset of those centred on q with radius q R that we have already described. In the rest frame of the particle a q N at q, the roundel is either a circle for a pure state or a sphere for a superposition. We call this the roundel frame. In general, the roundel frame is different for each roundel. We pick a frame we shall call the snapshot frame for L, with Cartesian co-ordinates
and consider a fixed time .
0 x′ We transform the roundels to the snapshot frame at this instant and insist they are sufficiently wellbehaved to cover a non-zero area or volume as appropriate.
We call the subset of roundels we shall consider, . We form a set, , F of the points on the boundaries of all the . We divide L into a set of regions, j. Each region consists of a finite set of roundels. The regions do not overlap, except on the region boundaries. Thus every point, q, in L is part of one and only one region, unless it is on a region boundary. We specify that points on the boundaries of each region, j, shall also be on the boundary of some roundel, . Since the regions each contain a finite set of roundels, the volume or area, as appropriate, of the region also tends to zero. We also obtain . L F → At the limit, the photon and Dirac equations, (2.1.E) and (2.2.G), apply to all points in L. Before investigating what this implies, we must decide whether our twobody interaction is in a pure state or in a superposition. This is necessary because the model of the two-body interaction is different for each. We pick the former alternative. Since the rest frame of the a q j N depends upon this probability current, the frame is the same for all . This means the differentials of~j q A are not well-behaved in the photon equation, (2.1.E). The ensemble of roundels, as we have constrained it so far, permits discontinuous behaviour. When we put the photon and Dirac equation on a lattice we shall introduce different behaviour in the limit when the lattice interval goes to zero, that will enable us to keepB q j ρ finite.
Limit behaviour for the roundels
QED FOR A LATTICE
Mapping from the roundels to a lattice
We show that the description in terms of roundels can also be put into the better-known language of lattice gauge theory. (8, (10) (11) (12) We map the lattice points in region j in the compromise frame onto lattice points in region j′ in the snapshot frame with the bijection ( ) 
Values for lattice variables
We suppress the subscript j on the understanding that all our points are either lattice points in one of the lattices k L or L′except those specifically indicated. We write our variables for j in invariant notation for point k but do not otherwise alter them
Let the charge density current for j′ at point k′be .
where k f is the charge on particle 
A
We set the partial differential in lattice k L to the discrete differential on the understanding that eventually we will set
Let the point midway between a lattice point k′and
We set the partial differential in lattice L′to the discrete differential on the understanding that eventually we will set , 0 → a and obtain
We use equations (4.2.E), (4.2.F) and (4.2.G) to find
Let µ i′ be the equivalent, for the snapshot frame, of µ i for the compromise frame, where µ i is as defined in part (1). Multiplying both sides of
and summing over , µ we obtain to transforming the matrices rather than the components, as discussed by
Bell et al., (2) obtaining
where D is as defined in part (1). Equations (4.2.E) and (4.2.K) imply that
Lattice version of the photon and Dirac equations
The photon equation, (2.1.E), in the invariant form of equation
We multiply each side of equation (4. 
which is the photon equation on the lattice . 
where k ′ Φ is the wave function for lattice . L′
Limit behaviour for the lattice
We investigate the bare values of the mass and charge on lattice L′. We revise equation (2.1.G), obtaining We remark on the ensemble of roundels. We see by comparing this discussion with our similar remarks in section 3.2 that there is parity between superpositions and pure states for the ensemble of roundels even before the Bohr interaction is put on lattice . L′ For both states we may create a single region and ensemble for the whole Bohr interaction.
Returning to lattice , L′ we normalise the interaction between We see a power law relation typical of lattice behaviour at criticality.
DISCUSSION
We see that the quantum theory is QED in the instance where the two-body interaction in the q M is given by the Bohr equations, (2.2.A) and (2.2.B), and provided the charge density current and potential field are sufficiently well-behaved.
We have only considered attractive interactions. Once we have proved that the equations hold for these we may use charge conjugation on the versatile Dirac equation (2) to prove that the Dirac equation continues to hold when the sign on particle b N is changed and the interaction becomes repulsive.
We may consider the inverse of our argument above in part (2) of this paper and ask whether the interaction of a potential field obeying the photon equation and a particle obeying the Dirac equation in L may be pictured instead as a sea of infinitesimal Bohr interactions in the .
q M
There is one difficulty. The Dirac equation for the two-body interaction may lead to a solution where the energy levels exhibit fine structure.
Bell et al. (4) extend the parameter, R, by adding a second similar parameter, . R In addition to a curve specified by R, which maps to the ( ) plane. This accounts for all the possible eigenvalues of the bound system. Our argument in this paper can then be applied to the circular components in both planes of the orbit and the inverse holds.
We have constrained the same infinities that require renormalisation to be used to the mass of the particle obeying the Dirac equation in our lattice rendition of QED, but we have not banished them. However, it is also interesting to consider more rather than less unruly behaviour. This is permitted if we take the ensemble of roundels as the prior descriptor of our interaction. For example, adjacent points might have different levels of excitation with n varying. Provided n was sufficiently well-behaved for an average, , n to be validly calculated for small regions, then the method we used here would stand. It would also be possible to look at macroscopic behaviour using different methods for generalising to physical distances. Instead of modelling the ensemble of roundels using a lattice, discrete fractals could provide a model instead. (1, 9) With such an approach it might not be necessary to avoid discontinuous change. It would then appear possible that this model of QED could be used to describe multiple systems with different local quantum states although the model uses no more than a particle description.
